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The steady-state operation of a junction-gate field-

effect transistor (JFET) with n-channel is described by the

following set of equations.

VY = 226[N(%,¥) - n(x,y)] (1)

ved = V.[- %{ nix,y) b, Ve 1=0 (2)
Y-mn

n(x,y) = e (3)

The symbols used in equations (1) - (3) are

¥

X5y

Figure 1

electro-static potential normalized by kT/q
quasi-Fermi level for electrons normalized by kT/q
donor concentration normalized by ND
electron concentration normalized by ND
donor concentration of the n-region

electron mobility normalized by Moo

low field electron mobility

Ay 5
pinch-off voltage = —ze— @
o

width of the n-region

vV _/kT

v,/

electron current density normalized by qunONDVp/a

linear dimensions X,Y normalized by a

shows the model of a JFET to be considered. The region

of interest to which equations (1) - (3) are to be applied is a



plane bounded by X = 0, X = Lo’ Y =a, and Y = -a. The variations

of equations (1) - (3) suitable for machine computation are

-0
vy = - 2a[N(x,y) - e n] (4)
Y -0 Y - )
v26Y - 200 & M gy - vy, - 20[N(x,y) - e 2 "]
(5)
Y = ‘Ya + &Y
- (4 )+QN.
P () = QN, - ln[e n-o Ty ol W(x)]
(6)
X € Ti
-¢ (0)+QN -¢p_(4_)+QN
=gle ™ e O] o (7
)
(o]
We) = | exp[-¥(t,0)4QN,+E(t) ] dt
' (8)
X € Ti
1
5 = - In IleXp[wX,y) - ¥(x,0) + 1nu_] dy (9)
where
L
_ 0
=3
T, = {x]o = x < x1 3
T, = {xlxg_y <x =) i=2,3, -+, M
O<Xl<X2< -..<XMzLO



v, = reference level for ¢, in the subinterval T,

The field-dependent mobility for n-type silicon is approxi-

mated by
1l E -4
=1 - = =~ E/E_ < 10
Hn 2 Eg / c
-E/E
u o= ==¢ ° E/E_ = 1077
n E/E, c

where Ec = 7.77 XV/cm.

Subroutine BOUND solves equation (4) by the generalized
Newton's method along the line X = 0 and X = Lo' The solutions
are then used as the boundary conditions of the two-dimensional
problem. Subroutine REF determines the subintervals Ti and the
reference levels QNi' The number of the subintervals is given
by the input data. Subroutine FIRSTV solves equation (4) for
the whole region of interest by the generalized Newton's method
and subroutine COMPV solves equation (5) by successive over-
relaxation method. Equations (6) - (9) are computed in sub-
routine COMPQ. The integration is performed by using Gaussian
quadrature DQG32 in subroutine EXINT. The integrand is given by
the function subprogram EFCT. The relaxation factor w is deter-
mined in subroutine COME at the 16th iteration.

In the main program, «, doping levels, and the distribution
of the donor concentration are first read from the input data.

This defines the particular model to be considered. The number



of subintervals, EPS, and the first approximation of ¢ are

given for each bias conditions. The potentials (Y and mn) are

normalized by Vp in input and output while they are normalized

by kT/q during the computation. EPS is a small constant and

used to terminate the iteration scheme. The first approximation

of the electro-static potential is arbitrary but the computing

time is considerably reduced with a good approximation

main program gives this approximation by solving the one-

dimensional Poisson's equation along y.

2

g_%’:_zaN(x,t) 0 <t
dt
where
t=1-y

Using the boundary conditions
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Y(x,0)

we obtain

A

The

£ b
Y(x,t) = ¥(x,0) + 2« .[ M(x,n) dn + 2ot JN(x,n) dn 0 <t
o T

N(x,1) _
N(x,0) c

Y(x,t) @n(x) + 1n

b is determined by

1
YC = Y(X,O) + 20 I 'f'lN(XaT]) d""l
o

<

b



If

1

Yc > ¥(x,0) + 2« j ™(x,n) dn
o

¥ is given by
2
¥(x,t) = ¥+ [¥0,0) - ¥ ] (61

The program shown in the following pages is for a JFET
with LO = 4a. Depending on the input data for the donor con-
centration, this program can be used for both the short device
(L/a = 2) and the graded-channel device. Devices with larger
values of L/a can be solved by a program similar to the one
shown. Larger dimensions are necessary for these devices.

For a one-dimensional N -N-N* structure, the pertinent

equations are similar to equations (4) - (9).

2 Y-
d“y
o=~ zc{N(x) - e n] (10)
dx
d2 Ya_Cpn d21¥a Ya ®h
4o (s¥) - 20e b = - —2 - 2a[N(X) - e ]
dx dx
(1)
¥ =¥ + &Y
a
-@n(zo)""QNi

+ mJW(x)] x €1, (12)



2

o -Y(t)-1ny +QN,
W = [ e T Gt x €1, (13)
X
o (0)+QN - (£)+QN;
g==1¢ ~ ¢ (14)
o W(o)

Since the NT-N junctions are step-junctions, the distribution
of the donor concentration is simple and given in the main
program. Subroutines are similar to those for a JFET and are

self explanatory.
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FORTRAN 1V G LEVEL 1y NOD 3 MAIN CATL = 69329

oeel

nee2

0Q(:2
0004
0075
VaGoe
Qoct
plater:]

ccea
2010
GO1l1
2012

0013
0014
0015
G016
o017
cC1s

o019
0029

o021
9022
0023

0024

OO0

[aNeNe

s NeXe!

COMMON  /BLV/VI(41481)48ETA,E(41,31) /BLDCL/E0NL21,81)
1 /B8LA/C(BL) yHyEL s DL ALP  /BLRKQ/GN(20) oNNL2U)
DOUBLE PRECISICN EH,Qy)VsAN,A1,A2,00,5C QN £LPyBETA

DIMENSICAN

LX1 = 41
txC = 21
Lyl = 81
LYC = 41
{x2 = Lx1 -1
LY2 = LY1I -1

CECMETRIC PARAMETERS ANC CUPING LEVELS

REAC( 5+1 ) ALP, BAND, BNs&, BNI, BNOD
1 FORNATL F12.1, 1P4210,2 )

WRITEL 64,2 ) ALP, BND, ENA, 8NI, BnDD
2 FORMAT( '1?%, 'ALPHA = VP/VT =', Ft.1 /

’

1 91, *L/A = LENGTH TC WIDTH RATIO = 2 * /
2 T, 'ND ='y 1PE1%.2y 1Xy 'FPER CeC.t /
3 "(—".’ *NA =1, lpEI‘:"Z' 1 Xy .pEF C'C.' /
4 ")'y LY =', lP:lOoZ, 1X1 'PER C.Co. /
5 20, 'ND+ =1, 1PEL1DG2y 1Xy "Pck CaCe? /7 )

H = 1. / {(LXC - 1la)

L0 = 0e02585 % ALP

Al =CSCRTI0.24%B4054%A0/{1.6C1*(8ND/1.7E+15)))

A2 = « 77

VB = ALCG( (END/BNIM{BNA/BNI) )#0.N2586

A = 1.0 /D5QRT(2.%ALP)

WRITE( 693 ) Al, Aly V8, A2y H,y A

3 FORMAT( 92 ' WP=PINCH=CFF VOLTAGE ='yFT7+3,1X4*VOLTLY 7/
10y 'A=HALF (F THE (HANNEL WIDTH =t,F&6e3,1X, *FICRONY/
200" ,'WB=0UILT IN POTENTIAL AT P=-N JUNCTION =1,F7.4y1Xy
3¢VCLTSY/
4N 'CRITICAL ELEULTRIC FIELD ="9Fbe391Xy "KV/CNVY/
SINE  IMESH SIZE ="y Féa39yLXytAY /
610 JPEXTRINSIC VDEBYT LENGTH ='F6.3,1X,0 80 7/ )

VB = VB / (.02586

BETA = 2,%ALP* (H®x%2)

EC = (2.%H)*{A2%(, 1)*¥A1/0.02586
DOPING PRCFILE

REACK( 595 ) ({(OUD{1,J)s1=1y11)yJd=14211}

14/56



FORTRAN IV G LEVEL

3025
0026
2027
0028
0029
0020
0031
nn3z
co23
0024
N135
NG36
o937

JJ38
no2a9
2040
2C41
0042

5043
2044
045
2046
247
0048
0049
2050
7051

c052
3053
0Csea

0055
0056

cos57
0G58

(aXaXa]l

e XaXg] o0

O0O6

1y ¥MCD 3 MAIN DATE = 69329

REACE 545 ) ((DGD(14d)si=11+211yJ=1s21)
FORNMAT( 11F6.3 )

bC 6 I = 1, LXC

DC 6 J = 22y L¥YC

DCC(I4J) = 1.0

DC 7 J = LY(C, LY1

JJ = LYl + 1 -

cC 7 I =1, LXC

DOCUIsd) = LCC(IVJYS)

Do 8 1 1, LXxC

Do € J 1, LYL
COC(1,4J) = DCO(I,J)#8cTA
RETA = DLOG(BETA)

o

BIAS CCNDITICANSy NUMpBER UF SUBINTEFVALS, 4ND £PS

19
11

12

156

FEACL 5,11 ) vGSy VDS, ANKQ, EPS

FORMAT( 2F6e20 169y 1Pclceld )

IF( NRE .ZQ. 0 ) STCP

WRITEL 6,12 ) VGS, VD3

FORNMATL t10, 'VGS =',F5.241X,*(VP-Vis}' /
T, WYOS =1 ,F5,291 X {VP=-VL)' / )

REAC( 5,9) (C{J)ed=1,81,10)

FORNMAT( 1P7D12.3 )

0O 156 J = 1, 8

K = (J=11=19

CQ 1%6 I = 2y 1u

QUK+1} (CIK+1D+1)=Q(K+L))*{I-1)/17". ¢ GIK+1)
Q(L YL} 3.0

G(l1) = QULYLl) - VvOS=*{aLP-VB)

VIl,1) = Q1) - VGSA(ALP-vE) - Vi

BCUNLARY CCNCITICN 4T THE GATL

13

LC 12 J = 1y Lyl
Viisd) = v(l,1)
VILYXLsJ) = V(1,4J)

FIRST APPRUXIMATICON UF THE QUAST FERMI LEVEL

la GLJ) =

2+ LY2

€3 14 J =
QUL + ALP*QJ)

FIRST AFPROXIMATICN GF THE LECTRC=LTATIC PUTENTIAL

CC 23 J = 1, Lvi
AD = O(Jr + ~LCG{DIBILXL,J) /700001,y

14756




FORTRAN IV G LEVEL

0059
0060
0061
0062
0063
0064
0065
0066
0067
0068
0069
0070
0071
0072
0073
0074
0075
0076
0077
0078
0079
0080
0081
0082
0083
0084
0085

co86
oos7
0088

coes

0090
0091

€092
0093

0094

OO0 [aXaXel (e NeXgl

e aN el

15
16

17

18
1g
20
21

22
23

1, MOD 3 MAIN DATE = 69329

DO 15 I = 2, LXC

VEIsd) = VII=-19J)4{(1-2)%D0D(I-1,4)4{1=-1)%D0D(I,J))/2.
NB =1

IF{ V{I+J) .GE. AD ) GO TG 16

CONTINUE

IF{ NB .EQ. LXC .ANDe VI{LXCosJ) .LT. A0 ) GO TO 19
Do 17 I = NB, LXC

Vi1.J) = AO

A2 4% (AD-VI(NB=1,J)) / (CODINB-1,J}+DCD{(NB,J))
A2 DSQRT{A2 + {NB-1)#%x2)

A2 = (DCDINB=1+J)+DCD(NByJ)IXR(A2-NB+1)/2
VINB=1,J) = VI(NB=1,Jd) + (NB-2)%A2

NB = NB - 2

OC 18 I =2, NB

Al =1 -1

Vi1 d) = VII,J)} + A2%Al

DO 18 K = 1, NB

VIIsd) = VI(1sJ) + AL*(COG(K,JY+DCD{K+1,4))/2.
Go 10 21

A2 = V(1l.d) - A0

DO 26 I = 2, LXC

Al = H*{I-1)

VI +d) = AC + A2%{Al-1l.)%*2
00 22 1 = 2, LXC

11 = LX1 +1 -1

VUIL,J) = Vi1,

CONTINUE

BOUNDARY CONDITICN AT THE SOURCE

30

WRITE( 6430 )
FORMAT{ //// '0°%, % BOUNDARY CCNDITION AT THE SOURCE'//)
CALL 8CUND(1,LXC)

BOUNDARY CONDITION AT THE DRAIN

31

WRITE( €931 )
FORMAT( ////7 *0', ' BOUNDARY CONDITICUN AT THE CRAIN'//)
CALL BCUNDILY1,LXC)

PREPERATICN CF THE ITERATION

CALL REF(VECS ¢yNRQ,LY1)

CALL FIRSTVILXLyLX24LXCoLY2)
ITERATICN

40

FCRNFATL '1' )

14/56



FORTRAN 1V G LEVEL 1, MCD 3 MAIN DATE = 69329

0095
0096
0067
a0ss8
0Cs9

01cCco
0101
0102
0103
0164
21CS

01C6
01¢7
0108

0109
J112
2111

D112
0113
0l1l4
J115

0116
3117
clis
119
2129
0121

0122
N123
D124
0l1¢5
nl126
0127
Qlzsa

0123
013¢
0131

oco

aNaNe)

41
42

43

K=K + 1
IF{ KoEGQs 19.0ReKeEQe 37 ) GO TO 41
GO TO 42
COMPUTE FOR THE CUTPUT
50 Dg €3 ! = 1, LXC
DO 53 J = 1, LY1
53 E(1,J) =DEXPIV(I,J)1-Q(J))
AY = Q(1)
DO S4 J4 = 1, LYl
54 Q(Jd) = (CLJY=4D) / ALP
AD = V{1+1)
NC 55 J = 1, LYL
DO 85 1 = 1y LXC
$5 VII,J) = (V(I,J)-A2) /7 ALP
cCuTpuUT
WRITEL 6,61 )
61 FORMAT( *1','ELECTRC-STATIC POTENTIAL®*SX,'PAGE 11/)
WRITE( 6466 ) ((VIIyJ)sI=1421)9dyd=1,41)
WRITE( 6,462 )
62 FORNMAT( *1' 4y 'ELECTRC-3TATIC POTENTIAL®,S5X,*PAGE 2%/)
WRITEL 64,66 ) ((V{I,d)s1=1,21),4,0=41,81)
WRITE( 6,62 )
63 FORMAT( '1*, "ELECTRCN DEMNSITY®*, 5X, tPAGE 1* / )}
WRITE( &eh6 ) ((E(L4d)yI=1421)9ded=1l441)
WRITE( 6,64 )
64 FORMAT( 417, ¢ELECTRON DENSITY', 5X, *PAGE 2' 7/ )
WRITE( 4466 ) ((E(Iyd)yI=1,421),dyd=41,81)
66 FORMAT( * 'y 21Fba3ei3 )
WEITE( 6,65 ) (K,K=l,lu
65 FGRMAT( *1', 'CUAST FERMI LEVEL' / *¢v, 1X, 10112 /
67 FORVMAT( *3*, T4, 1X, 1PLCD1I2.3 )

K =1

WRITE( 6,40 )

CALL CCMPQ(LXCoLY1,yLY24NRQ)

WREITE{ 6,43 ) K, DC

FORMAT{ 3¢, 2Xy 'K =9,13,3X,*DRAIN CURRENT ="',
1PD1l.4 )

CALL CCMPVIL X1 oL X2+LXCyLYY,LY2,RMAX)

IF{ RMAX +LT. EPS )} GO TG 50

IF{ K «GE. S0 ) GJ TC 50

)

14/50




FORTRAN IV G LEVEL 1, MCD 3

0132
0133
2134
0135
013¢
0137
0138

68

DO €8 K = 1,
I = 10%{K-1)
WRITE( 6,67 )
1 = 80

WRITE( 6,67 )
GO TC 10

END

Iy

Iy

MATN

(C{1+4J),d=1,10)

Q(I+1)

DATE

65329



FORTRAN 1V G LEVEL 1, MCD 3 MAIN DATE = 68329 14/56

TCTAL MEMCRY REQUIRENMENTS 001744 BYTES



FORTRAN Iv G LEVEL 1, MCD 3 REF

0oct

00602
0003

00C4
00065
00C6
9007
00cC8
380Cs
0010
coll
Co12
0013
0014
0CG 15
a0le
0017
ocls
fC19
ne20

0021
0022

023
0024
JL25
226
0327
Q028
0029
0C30
0031
0032
o033
0024
€235
0026

1
2

21
1

22
22

24

25
26

SLBRGUTINE REF(VDSyN,LY1)

CCMNON /BLQ/C(BLl) /BLRQ/GN(20)4NN(20)
DOUBLE PRECISION Q,QN,AQ,ALl,A2

IF( VDS «EQ. 9.0 ) RETURN
NN(LY = 1

M= N -1

Al = (CULYL)=GUL)) /¥

AC = Al / 2,

ON(1) = €(1) + AQ

pc 2 I = 2, ¥

CN(I) = GN(I-1}) + Al
MN{I) = NN(]I-1) + 1
K = NN(I) ¢+ 1

N
A2 = QN(I-1) + AC
OC 1 J = Ky LY1
IFC QUJY LE. A2 )} NNLIY =
IF( Q(J) +CT. A2 ) GC TU 2
CONTINUE
CONTINUE
NN(N) = LYl

WEITEL 6421 ) (KyK=1,10)

DATE

= 69329

FORMAT( *1', *FIKST APPRCXIMATION OF THFE QUASI FERMI
LEveL Y 7 *0v, 1X, 10112 7/ )

0og 22 I =1, 8

K = 10%(I-1)

WRITE( 6,23 ) Ky (C(K+J)d=1,17)
FORNAT{ *%v, 14y 11Xy 1P1GD12.3 )
K = 89

WRITE( 64,23 ) Ky Q{K+1)

WRITE{ 4424 )

FORMAT( //7/7%0%', 9%,y "J',y TXy 'NN(J)Y,
00 28 I =1y ¥

WRITE( 6,26 ) Iy NN(I)Yy GN(T)
FORMAT( ' 'y 2Iluy 1PE15.3 )
WRITE( 6426 ) Ny NMN)

RETULKN

°NC

6Xy

QML

//

)
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FORTRAN IV G LEVEL 1, ¥CD 3 FIRSTYV DATE = 69329

0001

0002
0003

0004
Q005
0006
0007
o008
00C9
0010
0011
0012
2013
0014
€015
0016
col7
0018
0019
0n20

0021
0022
2023
0024
7025

0026
09027

3728
2029

4
5
1

SUBROUTINE FIRSTV(LXLyLX24LXCsLY2)

COMMCN  /BLV/V{41,81),8ETA /8LQ/Q(81) /BLDGD/DOD(ZIoSl)
DOUBLE PRECISION V,BETA,QsA0,A1,A2,ER]

KV = 1

OME = 1.0

A2 = 0.0

EER = 0,0

bC 3 [ = 2, LX2

IFt I +LEe LXC ) I
IFU I «GTe LXC ) I

I
X1 + 1 -1

DG 2 J = 2y LY2

AD = VII+14J)¢VII=-1,J0¢V{I,d41)+V(I,J~1)
Al =CEXP(V(I+J)-Q(JI+BETA)

AD = {AD~4.,%V(]1sJd)) + (DCD(II,J)-A1)

Al = Al + 4.

AQ = CMEX(A0Q/A])

vII o) = viI, o) + A0

B = DABS(AQ)

IF{ B .GT. EER ) EER = B
A2 = A2 ¢ AO*%2

IF( EER LT, 0.005 ) GO TO 4
IF( KV +GE. 200 )} GC TO 4
CALL CCME(KV4A2, ER1,GME)
KV = KV + 1

GO 10 1

WRITE( 6,5 )V Kv, OME, EER

FORMAT( //7/7°%C' 4KV =',1343Xy*0OME =*,F5.243Xs'EER =7,
1PE10.2 )

KETLRN

ENC
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FORTRAN IV G LEVEL 1, MOD 3 coMPQ DATE = 69329 14/56

occl
00C2

3CC3

00G4
00ns
00C6
00GT
o0ns
0009
¢ 10
0n11
0012
0013
o014
2015
0016
0017
018

2C19
Q020
00721
No22
0e23
an24
ac25
026
0627
Go28
oe2e
2030
n0131

0032
JC 33
0034
G038
N03¢

N3y
N038
0039
904C
0041

SUBRCUTINE COMPQULXCyLYLyLY2,N)

COMMON  /BLV/V(41,81) /BLQ/Q(81),H,EC,DC,yALP

1 /BLRQ/CN{20)+NN(20)

DOCELE PRECISION V ,Q,HsEC+DC,ALP,QN,X(81),Y(81),
1 XX(81) yAOvALsA2

M =N-1

IF( Q(1l) .EQ. C(LYl) ) GC TO 100

DO 2 J 1, LY1

DO 1 1 1, LXC

K= LXC + 1 -1

IF( 0 oBQe 1 ) AQD = 4,%V(I4J+11=3.%V(1,J1-V(I+J+2)

IF(C J «EGe LYY ) A = 3.xV(I,J)14VII,J-2)=4.*%V{],J4-1)
IF( J oGTe 1 «ANDe J oLTe LYLl ) A0 = V{IyJd+1)-V(IsJ-1)
Al =DABS(AQ/EC)

IF{ A1 +LTe leCD-4 ) A2
IF{ Al +GtEs 1e7D-4¢ ) A2
A2 = DLCGUA2)

XX(K) = V(19d) = VILXCyJ) + A2
CALL EXINT{H 31 L XCy XXy Y00yl XCH

1, - Al/2,
(1.-GEXP(-AL1)) /AL

X(J) = -DLCG(Y (1))

Y{LY1l) = 0.0

CC 7 I =1, M

K= N-=-1

JS = NN(K)

JL = KN(K+1)

DC 5 J = JS, JL

XX{Jd) = =V(LXCsJ) + X(J) + QN(K}

CALL EXINTUH yJS o JL XXy Yy Y{JL )}, LYL)
IF{ X EC. 1 ) GO TC 7

IFC Y(JS) EGQe D60 ) AD = ~1000,

IFL Y(JS) JNE. 0.0 ) ad = DLOGLY(JS))
Y{JS) = DEXPICN(K=1}-QAN{K)+AQ)
CCATINUE

£C 6 J = 1, LY2
Al = Y(4)

IF( A2 JEQ. 0.G ) Y(J) = =-1300.

IF(L AQ JNE. CoC ) Y(J) = DLOGLY (UM}
CONTINUE

A0 = -Q{LYL) + QNI1}) - Y1)

Al = =Q(1) + CN(]1) = Y(1)

pc 11 J = 2, LY2

DN 16 I = 1, M

IFC J GTe NNCI) JAND. 0 oLEe NN(I+1) ) K =1



FORTRAN IV G LEVEL

0042
0043
0044
0045
0046

0047
0048
0049
0050
0051
0052

10

11

100

1, MCD 3 CUMPQ DATE = 69329

CONTINUE

Q{J) =DEXP(CNIK)-QILYL))

Q(J) = QtJ) - DEXP{AD + Y(J))

Q(J) = Q(J) + DEXP(AL + Y(J))

QlJ) = QMK) -~ DLOG(Q{J))

DC = DEXP(CN(L)-Q(LD-Y(1l}} - DEXPLQN(L)-QILYL}-Y(1}])
DC = 2.%DC/ALP

RETURN

DC = C.0

RETURN

END

14756
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FORTKAN IV G LEVEL 1, MCD 3 COMPY DATE = 69329 14/56

gocl
0002

0003

0004
0005
00906
2007
cocs
ooc9
0010
2011
Qc12
no13
0014
0015
001é
no17

0018
0019
0020
0021
0022
0G23
0024
02025
0026
0027
noe2s
1029
N030
n031
9032
0033

0034
00135
0036
0037
0038

‘0C39
0040

C

19

SUBRCUTINE COMPVILLXL L X2y LXCyLYLyLY24KMAX)

~CCMMCN /BLV/VI41,81) 4BETA,E(41,81) /BLQ/Q(81)

U /BLOCD/DCD(21,81)

DOUBLE PRECISICN D(41,81)yR{40,80)4+E4QsVyA0,AL,82,
1 ERL 4 BETA

RMAX = 0,9

DC 2 I = 2, LXZ

IFU I oLEe LXC ) II =1
IFC I oGT. LXC ) 11 = Lx1 ¢ 1 - 1

AD = VII+#19d)4VII-1 9004V (L g+l 04VITd-1)-4e%xViI,4)
E(I4J) =DEXPIVIIJ)=Q(J)+BETA)

R{IsJ) = AN + (DOD(Ilisd) = E(1,4))

B = DABS{R(I,J))/D0C(I1,+Jd)

IF( B «5T. RMAX ) RMAX = B

CCNTINUE

DO 3 I = 1, X1

OC 2 J = 1, LYl

D(I4d) = 0.0

KD = 1

CME = 1.0

DMAX = Q.0

A2 = G.0

EFR = Q.2

CC 4 1 = 2' L X2

DO 4 J = 2y LY2

AG = D(T+1,J) + D(l=1,4) + D(I,J¢1) + D{I,9-1)
Al = 4, + E(1,J)

AO = OMEX{AN=(2L*D(1,J)-R{I,J1))/A1

D(IsJ) = DU{I+J} + AT

B = CABS(AQ)

IFL{ B +GT. EEK ) EER =38

B = CABS(D(I1+J))

IF({ B +GT. CMAX ) DNAX = B
A2 = A2 + AQ¥%2

IF{ EER/DMAX LT« 1e3E-D2 ) GO TO 20
IF{ KD +GE. 12C ) GL TO 22

CALL CCME(KD,yA24ERLyOME)

KD = KD + 1

GC 1C 1"

20 WRITE{ 6+1C0 ) KD, OME, EER, CMAX, RMAX
100 FORNMAT( ' "22X,tKD =%,1343X,90ME =1,F5,29¢3Xs'EER =1,

1 1PELU«2,3Xs'CMAX =',1PEL10e2,43X,'RMAX =',1PE1C.2 )



FORTRAN 1V G LEVEL 1, MCD 3 COMPY

0041
0042
0043
0044
0045

DC 5 I = 2y LX2
00 5 J = 2, LY2
5 VI14d) = VIsJ) + D(IJ)
RETLRN
END

DATE = 69329

14/56
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0001

0002
n003

0ns4
QGC5
goce
0007
co08
0Qace
0010
o011l
0G12
0913
0014
aC15
0016
9017
a¢ls8

0019
a220
no2z1
22

0C23
D024

0025
Q026
an27
ccz2s
nu29
0029
0021

SUBROUTINE BCUND( JyNDIV)

CCMMON  /BLV/V(41,81),BETA /BLQ/Q(81) /BLCOD/DOD(21,81)

DOUBLE PRECISION ACs»AlsA2+V,Q,BETA,ERL

MDIM = NDIM - 1

QME = 1.0

K =1

A2 = C.90

EER = N,.0

DO 2 I = 2, MLCIM

AD = VII4l4J)eV(][=-19J)-2.%V(]1,J)
Al = DEXP{V(L,J¥-Q(J)+BETA)

AO = AD + (DCD(I,J) - ALY

Al = 2. + Al

AQ = CMg*{AQ/A])

Vil g = VIIsJ}) + A0

B = DA3S(AD)

IFl B .GT. FER ) EER = 8
A2 = A2 + AD*%2

IF( EER oLTe 140t=04 +O0Re K «GEe 150 ) GO TO £
CALL  COME(K,£2,ER1,CME)

K =K + 1

GO 1O 1

5 WRITE( 6,20 ) Ky CMEs EER

29

21

30

FORMAT{ ¢ ¢, 'KV =9,13,5X91CME =9,F5,2,5X,'EER =1,

1 1Pcl2e2 // )}

WRKITE( 6921 ) (vl 7x(k—1)+1,4),I=1,7),k=1,3)
FORNMAT( * 'y 1PTEL5.3 )

DC 26 1 = 2, MDIM

IT = pDINMX2 + 2 -]

V(IIyJd) = VIIsJ)

FETLRN

ENC

14/56.
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FCRTRAN IV G LEVEL 1, MCD 3 ’ EXINT

0001

0002
J003
0004
20C5

3006
Q007
Q008
3009
2019
0011
0012
2013
Q014
09215
N6
o017
0018
Q019
0020

OO0

IS AND IF,

SUBROUTINE

THIS SUBROUTINE INTEGRATES EXP(X) FROM I,
TO IF AND STCRES (RESULT+YO) AT Y(I). H IS THE
MESH SI2E ANC NDIM 1S THE MAXIMUM DIMENSION COF X AND Y.

DATE = 69329 1475¢

EXINT{HyISyIFsXsY o YO,NDIN)

WHICH IS BETWEEN

DOUBLE PRECISION A HyX,Y4AD4AL,A2,Y0,H2I,HSQ2I,EFCT

DIMENSION XINCIM), Y(NDIM)
CCMNCN  /BLINT/ALsA2
EXTERNAL EFCT

H2I = 140 / (2.%H)

HSQ2I = 147 / (2+%H**2)
Y{IF) = YC

LAST = IF - IS

DO 1 II = 2y LAST

I = 1F ¢+ 1 - 11

AD = X{1I)

Al = (X{I+1}=X(1-1) )%xH21}

(XCI41)4X(I-1)=2,%X{I))*HSQ21
CALL DQRG32(N.04Hy EFCT,A)

Y(I[) = Y(I+1) + DEXP{AO+LCLOG{A})
CALL DCG32(=H,0e0),EFCTHA)

Y{IS) = Y{IS+i) + DEXP{AQO+DLGG(A))
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FORTRAN IV G LEVEL 1, MCD 3 ’ EFCT

0001

0002
0003
00C4
00CS
CoCe

FUNCTICN EFCT{Z)

DOUBLE PRECISION Al,A2,2,EFCT
COMMON  /BLINT/Al, A2

EFCT = DEXPlAL*Z + A2%Z%x2)
RETURN

END

DATE

69329

14756
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0001
0002

2003
0004
00C5
00C6
00C7
00Cs8
coee
0010
ool

N =

SUBROUTINE COME(KCVsERERP,CME)
DOUBLE PRECISICN A,LERP,ER

IF{ KCV .GT, 16 ) 6C TC 2
A = DSQRTI(ER)

IF( KDV JLE. 15 ) GC Ta 1
AA = A/ERP

88 (AA+GME~1.)/(OME*SQRT(AA))
OME = 2./{1.4SCRT(1.-BB*%2))
ErRP = A

RETLRN

ENC

14756
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8IN300238  N-N- N TRUOTSUSWT(J~2UQ

09

*Z 2anbtg

X..A

T

A

Lk L LLLL L L L




FORTRAN 1V G LEVEL 1, MOD 3 MAIN DATE =

nont

noo2

ngn3
onosg
onns
anng
annT
noos
nee9
0010
[aTaB B |

nn12
2013
,’V'\14
no15
on16
an17
nn1s
n19
anan
an21
2022
on23
nn24
9125
0926

on27
nn2a
nn29
N3N
onal
nn3?
nn1a3
ne3e
no3s
nn3s
o037
nni3s

W N

N =

69338

COMMON /BLV/V(341),HR,BETAS,BETAL yBETASL,BETALL

/BLE/E(341) /BLQ/Q{341),HSsHL,EN,ALP,DC
/BLRQ/QN(20) yNN{20) /BLDOD/DOD(341)
/BLAUX/X(341) ¢XX{(341),Y(341)
DOUBLE PRECISION V,HR,BETAS,BETAL,BETASL,BETALL,Q)HS,
"HLyENyALP,DC,ON+E,AD,AL19A20A3,A4yDR,
VByBNDyBNDD ¢DODyVCE ¢ Xy Y9 XX
LXE = 41
LXC = 291
LXT = 331
LXM = 1 + (LXT-1) /7 2
LXEl = LXE -1
LXE2 = LXE + 1
LXC1l = LXC - 1
LXC2 = LXC + 1
LXT1 = X7 - 1

READ( 541 ) ALP, BND, BNDD
FORMAT( 1PD10.1, 1P2D19.1 )

‘DR = BNDD/BND

P02 I =1, LXE1

DOD(TY = DR

IT = tXT + 1 -1

DON(II) = DR

DO 3 I = LXE, LXC

DOD(IY = 1.2

DOD(LXEL) = 1, + (DR-1.} / 2.
DODILXC2) = DOD{LXEL)

WRITE( 644 ) (DOD(ID,I=1,LXT)
FORMAT( *9', 1P10D11.3 )
WRITE( 6,5 ) ALP, BND, BNDN
FORMAT( *1¢, "ALPHA =', F6.1 /

tTIe, 'ND =¢, 1PEB.1y 1Xy 'PER C.C.* /
1Ny, 'ND+ =', 1PEB.1s 1Xy *PER C.C.' // )
HL = 1.9D 90 / (LXC-LXE}
HR = 25.N / NSQRT(DR)
HS = HL * HR
AD = N,N2586 * ALP
Al = DSQRT(N.24%8,854%A0/(1,601*%(BND/1.0F+15)))
A2 = AI*{LXE~1.)*HR/(LXC~-LXE)
A3 = DSQRT(2.%ALP) * HL
A4 = DSQRT(2,%xALP*DR) * HS
VB = 3,Nn2586*DLOG(DR)
EN = 0.2586 / Al

WRITE( 646 ) ANyA1,A2,A3,A4,HR,VB

6 FORMAT({'n*,'y0 = CROSSOVER VOLTAGE =*4F7.3,"*
1

vOoLTS* /

N1, ST 7E OF THE N REGION =*,F6.3,' MICRONS® /

21/51/18
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n039
nD 40
0041
0n42
AN43
NaGs
0145
N4k
AN47
048
n04g

nrsn
ans]
nnso
nns3
Ala-18

noss
nseg
ang7
1158

nn59
nAgn
el
nne2
nNe3
nros
nn6S
noes
0067
nnes
noeo
an 7o
on71
nrT2

/

’

2 Y0'4'SIZE OF THE N+ REGION =',F6.3," MICRONS'
3 0%, ' IMFSH SIZE/DEBYE LENGTH)} IN N REGION =?,
4 Fl.4 /

5 YAY, S (MESH SIZE/DEBYE LENGTH) IN N+ REGION =!
6 F6.3 /

7 D', 'RATIO OF TWO MESH SIZES =°*, F6.3 /

8 'O, 'AUILTY-IN POTENTIAL AT THE N-N+ JUNCTION
9 1F6e3y' VOLTS® /7 )

C

v8 = DLOG(DR)

BETAL = 2.%ALP*{HL**2)

BETAS = 2,*ALP*{HS*%2)

DO 7T I =1, LXEL
II = LXT ¢+ 1 -1
DNDII) = DODUT)I*BETAS

T 0ODCILIY = DODII)
DO 8 I = LXE, LXC

8 DON(YIY = DOD(T) * BETAL
BETASL = NLOG(RETAS)
BETALL = DLOG(RETAL)

O

C READ AND WRITE THE BIAS CONDITION
10 REAC( 5,11 ) VCE, NRQ, EPS
11 FORMAT( 1PD1N.2, 119, 1PE10.2 )}
IF{ NRQ ,EQ, O ) STQP
WRITE( 6,12 ) VCE
12 FORMAT( *1', *VCE ="', F5.24¢ 1Xy, 'WO' / }

c
(1) = "9
QILXT) = VIOEXALP
vil) = 0(1) + vB
VILXT) = Q{LXT) + VB
c

C INITIAL NDISTRIBUTICON OF Q AND V
DN 13 I = 2, L¥XF
QLI = A1)

13 V1Y = vy

AN = tXC - LXE
IF( VCE «LTe 1.7 ) A2 1.0
IF( VCE «GE. 1.7 ) A2 1.5
A0 = (D(LXTI=-Q(1))/ (AN**A2)
DO 14 1 = LXE2, LXC1
Al =1 - LXE

QUI) = Q1) + AYXAL%R¥A2
14 VIT) = Q(1})
00 15 1 = LXC, LXT1
QUIY = Q(LXT)
15 V(1) = vILXT)

21/51/18,



FORTRAN 1TV

nnT3

N7
nnTs
onTe
aoT7
jaleg:]
79
noan
noal
0ng2
nnga3’
nnas
onas
nnge
neg7

nneg
nORY
npon
nn9y
nnoy
nno3
A 94
or9s
96

nN9Y

ialal=2:!
nn9g
A1ne
N1
n102
r1n3
ninae
108

1106
nint
ners
11 ng
7110

LEVEL 1, MOD 3 MAIN DATE = 69338
CALL REFIVCENRQ s LXE4LXCyLXT)
C
C ITERATION
Kvl = 1n
K =1
21 WRITE( 6,22 )
22 FORMAT( 1 )
23 CALL COMPQILXT yLXE,LXC,LXT14NRQ)
WRITE( 6424 ) K, DC
26 FORMAT( ¥9%,2%X,'K =t,13,3%X,'CURRENT =9,1PD11.4 )}
CALL FIRSTVILXTY 4 LXE,LXC,oKV)
IF( KV1 LT, 10 LAND. KV LT, 17 } GO TO 25
IF{ K +GE, 15 ) G2 Tn 25
KVl = KV
K = K + 1
IF( K «E0Q. 19 .OF., K oEQ. 37 ) GN TO 21
GO TO 23
C
25 K = 1
26 WRITE( 6,22 )
27 CALL COMPQ{LXTLXEJLXCyLXT1,NRQ)
WRITF( 6424 )} K, DC
CALL COMPV(LXT LXTL,yLXE,LXC,RMAX)
IF{ RMAX LT, FPS ) GO TO 30
IF( K .GE. 200 ) GO TO 30
K=K + 1
IF{KeFQelTeNReKeENe37aORKeEQeS5S5:0RKeEQe 73,0ReKLEQe
1 91e0RaKaFQe119¢ OReKWEQel2T+0RKeFEQW1l45.0RK,EQL163
3 «OR,K,FQ,181) GO TO 26
GO TN 27
C
C ouTPUT
37 AN = V{1) - VR
Al = Q(1)
PN 31 1 = 1, LXY
XX{I) = DEXP(VI(I)-Q(I))
vil)

= (V(1)}-=-AC1/ALP
31 @(1) = (Q(I)-Al)/ALP
WRITE({ 6,32 )

32 FORMAT( "1°',6X+'ELECTRO-STATIC® y9X,*QUASI-FERMI®,12X,

1 TELECTRPON® y12X,'ELECTRIC*/* ',11X,'POTENTIAL®,
2 11X, *POTENTIAL'y13X, *NENSITY*,15X,"FIELD"' /
3 100, 18X, VO 318Xy VO' 418X, 'ND!, 15X, *KV/CM'//)

PO 33 1 = 1, ULXE
33 WRITE( 6434 ) I,VID) o QUI)eXX{TI),EL])
34 FNRMATL( + v, 13, F17.5, 3F29.5 )
WRITE( 6432 )
DN 35 1 = LXF, LXC

21/51/18
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nn 35 WRITE( 6434 1V T,VII},Q(I),XX(IV,E(D)
0112 WRITE( 6432 )

7113 DO 36 I = LXC, LXT

7116 36 WRITEL 6434 ) I1oVII)»QUID o XX{I),E(])
n115 GO TD 15

nl1e6 END
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o001 SUBROUTINE REF(VCEsNJLXE,LXCyLXT)
c

alalal COMMDON /RLO/0Q{341) /BLRQ/AON(2N), NN{20}

one3 . DOUBLE PRECISION Q,QNyAO0,A1,A2
o

nnnNg WRITE( 642N )

onns 20 FORMAT( 2y, /77 )

Iatal} IF{ VCE +EQ. N.2 ) RETURN

nony NN(L1l) =1

0D o8 NN(2) = LXE

0009 ON{1Y = Q(1)

Nnin M=N-2

0011 Al = (QILXTI=Q(1))/ (M-1)

on12 AQ = Al / 2.

0013 ON{2) = Q(1) + AD

nnis PO 2 1 =3, M

nani1s ON({I} = QON(I-1) + Al

nn1s K = NN(I-1) + 1

0017 A2 = QN(I-1) ¢+ AD

0918 P01 J = K, LXC

0019 IFL Q(J) JLE. A2 ) NN(I) = U

0020 IFL 0(J) .GT, A2 ) GO TO 2

nn21 1 CONTINUE

0n22 2 CONTINUE

0023 NN(N-1} = LXC

0024 NN(N} = LXT

nn2as ON{N=-1) = Q(LXT)

no26 WRITE( 6,10 )

nn 27 10 FORMAT( 0, 9X, *1¢, TX, "NN(I}*,6X%X, 'QN(I)* 7/ }

onzs M=N-1

N 29 on 11 I =1, M

0030 11 WRITE( 6412 ) I, NN(I), ONC(I)

0031 12 FORMAT( * *, 2110, 1PE15.3 )

0n3? WRITE( 6,12 ) N, NN(N)

n933 WRITE( 6,20 )

0034 RETURN

00135 END



FORTRAN IV G LEVEL 1, MOD 3 REF

TOTAL MEMORY REQUIREMENTS 200478 BYTES

DATE = 69338
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FORTRAN IV G LEVEL 1, MOD 3 FIRSTV DATE =

0001
0002

0003

0004
0005
0006
0007
Q008
0009
0010
0011
0012
0013
0014
0015
0016
0017
o018
0019
0020
0021
0022
0023
0024
0025
0026
0027
0028
0029
0030
0031
00132

0033
0034
0035
0036

00137
2038

0039
0040

10
11

1
1

1

SUBROUTINE FIRSTVILXTL LXEsLXCoKV)

69338

COMMON  /BLV/V{341) +HR,BETASyBETALBETASL,BETALL

/8LQ/Q(341) /BLDCD/DOD(341)

DOUBLE PRECISION V,BETAS,BETAL.BETASL,BETALL+HR,Q,AO,

AlyA2,ER1+D0ODyC14C29C3,4ER

2e/(144HR)

C1l/HR

2+./HR

1

OME = 1.5

ER = 0,0

EER = 0,9

D08 I = 2y LXT1

IFL 1 «LTe LXE +ORe I +GTe LXC ) GO TO 2
1IFU 1 LEQ. LXE ) GO TO 4
IF{ 1 .EQs LXC ) GO TO 5
Al = DEXPIV(I)}-Q(I)+BETALL)
GO 10 3

Al = DEXP{VUII=-Q(I)+BETASL)

(g
N
W W W

AQ = VII+l) + V(I-1) - 2.,*V{I)

A2 = Al + 2.

GO 10 7

AD = Cl*V(I+1) + C2*v(]-1) - C3*VI(I)

Al = DEXPUIV(IDI-Q(I)+BETALL)
GO TO 6

AQ = C2%V(I+1) + Clav(I-1) = C3*V(])
Al = DEXPIVIII-Q(I)+BETALL)

A2 = Al + C3

AQO = 00O0(T) -~ AY + AO

AOQ = OMEX(AOQ/A2)

vViI) = v(I) + AD

B = DABS(AO/VID))

IF( B .GTs EER ) EER = B
ER = ER + AQ**2

IF( EER LT, 0.01 «0OR. KV «GEs 100 } GO TO 10
CALL COME (KV,ER,ER1OME)

KV = KV + 1

GO 70 1

WRITE( 6,11 ) KV, CME, EER

FORMAT( * *y 2Xy *KV =%,13,3Xy'0ME ='yF5,243X,'EER =",

1PE10.2 )
RETURN
END

21/51/18
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0001

0002

n003

0004
2005
0006
0007
0008
0009
Nelo
onl1
0012
no13
0014
0015
N0 16
0017
0018
0019
0020
0021
0022
0023
0024
0025

09026
0027
0028
0029
0030
0031
0032
0033
0034
0035
0036
0037
0038
0039
0040

n041

11

1
2

1

SUBROUTINE COMPQILXT 4 LXEZLXC+LXTL ¢N?

CCMMON  /BLQ/Q{341) yHSoHL,ENsALP,DC /BLV/V(341)HR
/BLE/E1341) /BLRQ/QN{201) ,NN{20) /BLAUX/X{341),
_ XX(341),Y{341)
DOUBLE PRECISION QyHSsHLyHRyENyDC»V9QN9sXX9XyYsAO,

AlyA2yA3,E¢ALPyHyHS2yHL2 ySUMH
HS2 = 2.%HS
HL2 = 2.%HL
SUMK = HL + HS
Al = HR / SUMH
A2 = ls / (HRE®SUMH)
A3 = (HL-HS) / (HS*KL)
DO 1 I =1, LXT

IF{ 1 «EQe 1 ) AQ = (4., %V(I#1)=-3,%V(1)-VII+2))/HS2
IF{ 1 «EQe LXT ) AO = (3*%V(I)=-4o*xV(I-1)+V(I~2))/HS2
IFU T «GTe 1 oANDe I +LT. LXE JAO=(V(I+41)-V(I-1))/HS2
IF( T1eGToLXCeANDSIoLT4LXT ) AO = (V(I+1)-V(I-1))/HS2
IF( 1eGToLXEoANDI +LTLLXC ) AOD = (VII+1)-V(I-1)})/HL2
IF(C 1 +EQe LXE ) AO AleV(I+1) - A2*V(I-1) + A3%xV(])
IFC I +EQ. LXC ) AD A2xV(]+1) - ALl*V{I-1) - A3*xV{])
E{I) = AOX*EN

IF{U Q(1l) +EQ. QULXT) ) GO TO 100

M=N-1

00O 11 I =1, LXT

AQ = E(I) / 7.77

IF{ A0 +LT. 1.0D-03 ) Al =
IFt A0 .GEe. 1.0D-03 ) Al =
X(I) = =v{I} - DLOGU(AL)

1.0 - AO/Z- + AO**2/6Q
(1. - DEXP{-AD)}) / AO
Y(LXT} = 0.0

DO 3 I =1, M

K=N-=-1

JS = NKN(K}

JL = NN(K+1)

DO 2 J = JS, JL

XX(JY = X(J) + QN(K)}

IF( K .EQ. 1 +OR W K .EQ. M ) H = HS

IF( K «NEe 1 oANDse K NEe M ) H = HL

CALL EXINTUH s dS»JLa XX Yo YIJL Do LXT)

IFt K +EQ. 1 ) GO TG 3

IF( Y{JS) LEQ., 0.0 ) A0 = =1000.

IFL Y(JS) «NE. 0.0 ) A0 = DLOGLY(JS))

Y{JS) = DEXP(QN(K-1)=QN{K)+AD)

CONTINUE

DO 4 I =1, LXT1

21/51/18



FORTRAN IV G LEVEL

0042
0043
0044
0045

0046

0047 -

nn48
0049
0050
0051
0052
0053
0054
0055
0056

0057
0058
0059

100

1, M0D 3 CaMPQ DATE = 69338
AO = Y(I)

IF{ A0 .EQ. 0.0 ) Y{I}) = -1000.

IF({ AO +NE. 0.0 ) Y(I) = DLOG(AD)

CONTINUE

AO0 = -QILXT) + Q(1) - Y(1)

DO 6 I = 2y LXT1

DO 5 Jd =1, M

IFC T «GTe NN(J) JAND. I LLE«. NN(J&#1) ) K = J
CONTINUE

Q(I) = DEXPLQON(KI-Q(LXT))

Q(I) = QUI) - DEXP(AO + Y{I))

0(I) = Q(I) + DEXP(-Y{1l)eY(I))

Q(I) = QN(K) - DLOG(Q(I))

DC = ( DEXP{-Y{1}) - DEXP{ AD ) ) * 16. / (9.*ALP)
RETURN

bC = 0.0
RETURN
END
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FORTRAN IV G LEVEL 1, MOD 3 cameyv

0001
0002

00n3

0004’

0005
0006
0007
0008
2009
0010
0011
0012
0013
0014
0015
0016
0017
0018
0019
0020
0021
0022
0023

0024
on2s

0026
2027
0028
0029
0c3n
0031
0032
0033
0034
0035
0036
0037
0038
0039
0040
0041

wn & w N

o

10

20

21
22

24

1
2

1

SUBROUTINE

DATE

COMPV{LXT+LXTLyLXE»LXC+RMAX)

69338

COMMON  /BLV/V{341) +HR yBETAS,BETAL+BETASL,BETALL
/8LQ/Q(341) /BLDOD/DOD(341) /BLAUX/X(341),

XX(341),Y{341)

DOUBLE PRECISION V,HR,BETAS,BETAL,BETASL,BETALL,Q,D0D

*» X9 XX9YyC1,C2,C35A04ERHER]

2. /7 (1le#HR)

Cl 7 HR

2./HR

RMAX = 0.0

DO 6 I = 2, LXT1

IF( 1 .EQ. LXE ) GO TO 1

IFU 1 +EQ. LXC ) GO TO 2

AO = VII+¢1) + VII-1) - 2.%V(1}

(e}
N
[

IF( I oLTe LXE «ORe I 4GTs LXC ) GO TO 4

GO 70 3

A0 = Cl*VII+1) + C2*v{I-1) - C3*V(]}

GG 10 3

A0 = C2»xv{I+l) + Cl¥v(I-1) - C3%V(])

X(I) = DEXPIV(I)-Q(I)+BETALL)
GO T0 S

X(I) = DEXP(V{I}-Q(I)+BETASL)
XX{1) = DOD(I) - X{I) + AO

B = DABS{XX(I)) / DCO(I)

IF( B .GT. RMAX ) RMAX = B
CONTINUE

D0 10 I = 1, LXT

Y(I) = 0.9

KD = 1

OME = 1.5

DMAX = 0.0

ER = 0.0

EER = 0,0

DO 25 1 = 25 LXT1

IFt 1 +EQ. LXE ) GO TO 21
IF{ I «EQe LXC ) GO TO 22

A0 = Y(I+1) ¢ Y(I-1)
Al = 2., ¢+ X({I)
GO T0 24

AD = CLl*Y(I+1) « C2#Y(i~-1)
GO TO 23

A0 C2*Y(I+41) + Cl2*Y{I-1)
Al C3 « X(I

AO

[}

OMEX(XX(I)-AL*Y(I)+AQ) / Al

21/51/18



FOR TRAN

0042
0043
0044
0045
0046
0047

0048 -
0049
0050
0051
0052

0053
0054

0055
0056
0057
0058

IV G LEVEL

25

30
40

1
2
50

1, MOD 3 campyv

Y{I) = Y{I) + AO

B = DABS(A0)

IFt B .GTe EER ) EER = 8

B = DABS(Y(D))

IFt B +GT, DMAX ) DMAX = 8
ER = ER + AQ#*x?

IF{ EER/DMAX .LT. 1.0E-02 ) GO TO 30
IF{ KD .GE. 100 )} GO TO 30

CALL CCME(KD4ERy ERLy OME)

KD = KD + 1

GO 70 20

WRITE( 6440 ) KDyOME,EER,DMAXsRMAX

FORMAT( * '42X4*KD =*,13,3Xs*0OME =*,F5,2,3X,*EER =*,

DATE = 69338

1PEL10.2,3X, 'DMAX =%, 1PE10,2+93X¢*RMAX =1,

1PEL0.2 )
DO 50 I = 2, LXT1
VII) = VII) ¢ Y(I)
RETURN
END

21/51/18
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0001

0002
0003
0004
0005

0006
oony
0008
909
0010
0011
0012
0013
0014
0015
No1le
Q017
0018
0019
0020

SUBROUTINE EXINT(HyIS+IFyX9Y,YO,NDIM)
C
C THIS SUBROUTINE INTEGRATES EXP(X) FROM I, WHICH IS BETWEEN
C IS AND IF, TO IF AND STORES (RESULT+Y0) AT Y(I), H IS THE
C MESH SIZE AND NDIM IS THE MAXIMUM DIMENSION OF X AND Y,
c
DOUBLE PRECISION A,HyXoYy A0, AL,A2,Y0,4H21,HSQ2T,EFCT
DIMENSION X{NDIM), Y(NDIM)
CCMNMON  /BLINT/AL,A2
EXTERNAL EFCTY

H2] = 140 / (2.%H)
HSQ21 = 1e0 / (2.,%H*%2)
Y{IF) = ¥9

LAST = IF - IS

DO 1 Il = 2, LAST

I =1F ¢+1-11

AQ = X1
Al = (X{I+1)-X{I-1))1*H21
A2 = (X(I+#1)4X{I-10-2.%X{]))*HSQ2]

CALL DQG32(0.04H,EFCTA)

1 Y{I) = Y(I+1) + DEXPLAO+DLOG(A))
CALL DCG32(-H,0.0,EFCT,A)
Y(IS) = Y(IS+1) + DEXP(AQ+DLOGLA})
RETURN
END



N
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FORT
000
000.

000
000:
000
000:
Q00
000
000
001!
001

FORTR,

TOT:

FORTRAN IV G LEVEL 1, MOD 3

0001

0002
0003
0004
0005
0006

EFCT
FUNCTION EFCT(2)

0QUBLE PRECISICN Al,A2,Z,EFCT
COMMCN  /BLINT/Al, A2

EFCT = DEXP(A1*Z + A2%2%%2)
RETURN

END

DATE

69338

21/51/18



FORTRAN IV G LEVEL 1, MOD 3 EFCT

0001

0002
0003
0004
0005
0006

FUNCTION EFCT(Z)Y

DOUBLE PRECISION Al,A2,Z,EFCT
COMMCN  /BLINT/AL, A2

EFCT = DEXPLAL*Z + A2%7%%2)

RE TURN

END

DATE =

69338

21/51/18
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FORTRAN IV G LEVEL 1y MOD 3 COME DATE = 69338 21/51/18

0001 SUBROUTINE COME(KDVoERERP,OME)
C
0002 DOUBLE PRECISION AERP,ER
C :
0003 IFU KDV .GT. 16 ) GC TO 2
0004 A = DSQRT({ER)
0005 IF( KDV +LE. 15 ) GO TO 1
0006 AA = A/ERP
0007 BB = {AA+CME-1.)/(0OME*SQRT(AA})}
0008 OME = 2./(1.,+SCRT(1.-BB**2)}
0009 1 ERP = A
0010 2 RETURN

0011 END
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